W09937345 



Publication Title: 

DISPOSABLE SAFETY SYRINGE 



Abstract: 

Abstract of W09937345 

A needle-covering sleeve (14), slidably fitted on the syringe barrel (1), is held in 
its retracted rest position by means of retaining tongues (10), which hook it at its 
rear rim (13). At the end of the injection stroke of the plunger (2), a rear flange (8) 
of the stem (3) of the plunger (2) radially opens the retaining tongues (10) apart, 
which release thereby the needle-covering sleeve (14). Then, the latter is axially 
advanced by means of a spring (16), to an advanced safety position, in which it 
entirely covers the needle (5) and is fastened to a sleeve-clamping ring (18), 
which is provided at the fore end of the syringe barrel (1). To this purpose, the 
sleeve-clamping ring (18) has peripheral elastic retaining tongues (19) 1033 
which interact with matching retaining teeth (20) on the inner part of 
needle-covering sleeve (14) and prevent any axial backward movement of the 
needle-covering sleeve (14). Further, the sleeve-clamping ring (18) is a stop 
abutment, cooperating with an inner projection of the needle-covering sleeve (14) 
and preventing any further axial forward movement of such sleeve. 
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(57) Abstract 



A needle-covering sleeve (14), slidably fitted on the syringe barrel (1), is held in its retracted rest position by means of retaining 
tongues (10), which hook it at its rear rim (13). At the end of the injection stroke of the plunger (2), a rear flange (8) of the stem (3) of 
the plunger (2) radially opens the retaining tongues (10) apart, which release thereby the needle-covering sleeve (14). Then, the latter is 
axially advanced by means of a spring (16), to an advanced safety position, in which it entirely covers the needle (5) and is fastened to a 
sleeve-clamping ring (18), which is prpvided at the fore end of the syringe barrel (1), To this purpose, the sleeve-clamping ring (18) has 
peripheial elastic retaining tongues (19) which interact with matching retaining teeth (20) on the inner part of needle-covering sleeve (14) 
and prevent any axial backward movement of the needle-covering sleeve (14). Further, the sleeve-clamping ring (18) is a stop abutment, 
cooperating with an inner projection of the needle-covering sleeve (14) and preventing any further axial forward movement of such sleeve. 
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Disposable safety syringe 



The present invention relates to a disposable 
safety syringe, comprising: 

a) a syringe barrel; 

b) an injection needle, being integral with a 
10 needle-carrier, which is fitted on the tapered fore end 

of the syringe barrel; 

c) a plunger which is slidable in the syringe 
barrel and has an injection stroke which extends from a 
retracted syringe-filling position to an advanced 

15 syringe-emptying position, and is fitted at its back 
with a manually drivable stem, driven out of the 
syringe barrel through the open rear end thereof; 

d) a needle-covering sleeve, which is axially 
fitted on the syringe barrel, so as to slide from a 

20 retracted rest position, in which it leaves the needle 
exposed, into an advanced safety position, in which it 
entirely covers the needle; 

e) hook-like interacting means, which are provided 
at the rear side of the syringe barrel and at the rear 

25 side of the needle-covering sleeve, and are initially 
engaged with each other so as to retain the needle- 
covering sleeve in its retracted rest position, whereas 
they are automatically disengaged from each other by 
the plunger stem, in the last portion of the injection 

30 stroke of the plunger, thereby releasing the needle- 
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covering sleeve; 

f) a spring, interposed between a spring-bearing 
projection on the rear end of the syringe barrel and a 
spring-bearing projection, inside the needle-covering 

5 sleeve, which stresses the needle-covering sleeve, once 
it is released from the hook -like means, towards its 
advanced safety position, first by making it 
elastically adhere to the patient body, and then by 
progressively advancing it, on extracting the needle 
10 from the patient body, at the end of the injection, 
until it entirely covers the extracted needle; 

g) clamping means which automatically lock the 
needle-covering sleeve in its advanced safety position, 
preventing it from axially moving in either direction. 

15 The invention has the object to provide a 

disposable safety syringe of the type described 
hereinbefore, which has - when compared to prior art 
syringes - simpler and cheaper construction and 
fabrication and an easier operation, while preventing 

20 with the utmost safety the syringe from being reused 
and avoiding any risk that the health operator may be 
picked by the syringe needle after the injection. 

This object is achieved by the invention, 
providing that 

25 h) the means for locking the needle -covering 

sleeve in its advanced safety position are held and/ or 
formed at least partially by a mounted sleeve-clamping 
ring, which is provided and preferably mounted and 
fitted on the fore end of the syringe barrel. 

30 In a preferred embodiment of the invention, the 
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means for clamping the needle-covering sleeve coir^rise: 

i) one or more retaining tongues, preferably 
formed of one piece with the sleeve-clamping ring and 
extending forwards in the axial direction by their free 
5 fore ends, which retaining tongues may be elastically 
moved radially inwards, that is towards the 
longitudinal axis of the syringe; 

k) one or more .retaining teeth provided on the 
inner part of the needle-covering sleeve, each 

10 associated to a tongue for retaining the sleeve- 
clanping ring, each of these retaining teeth being 
provided with a rear flank which is siibs tan ti ally 
transverse to the longitudinal axis of the syringe and 
interacts as a bearing surface with the free end of the 

15 retaining tongue associated thereto, and with a fore 
flank,/ which is inclined forwardly radially outwards" 
and interacts as a deflecting surface with the free end 
of the retaining tongue associated thereto; 

1) a radial stop projection, " which is provided at 

20 the rear end of the sleeve-clanging ring and interacts 
as an abutment with an inner stop projection of the 
needle.-covering sleeve; 

m) all this in such a way that, in the last 
portion of the forward stroke of the needle-covering 

25 sleeve, the retaining tooth/teeth thereof elastically 
and radially push, by their inclined fore flanks, the 
associated retaining tongue/s inwards, passing beyond 
them, and enabling them to elastically snap radially 
outwards, so as to engage their free fore ends with the 

30 transverse rear flanks of the associated retaining 
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tooth/teeth/ while the inner stop projection of the 
needle-covering sleeve contacts the rear abutment 
projection of the sleeve-clanging ring. 

The sleeve clamping ring of the syringe according 
5 to the invention may be stably and unremovably mounted 
on and fasteneki to the syringe barrel, for example by 
gluing or welding, or removably fastened to the syringe. 
barrel, for example force-fitted and held by friction 
thereby. Moreover, the needle-carrier fitted on the 
10 tapered fore end of the syringe barrel may be unbound 
from the syringe barrel, or stably and unremovably 
bound thereto, for example by screwing* 

When the sleeve-clamping ring is unremovably 
fastened to the syringe barrel and the needle-carrier 
15 is bound to such ring, then, after the injection, the 
needle is kept "stably fastened to the syringe barrel, 
while being completely covered by the needle-covering 
sleeve, also stably fastened to the syringe barrel, and 
the needle may be accessed only after intentionally 
20 breaking the syringe, thereby making it unusable. When 
the sleeve-clamping ring is removably fitted on the end 
of the syringe barrel and the needle-carrier is bound 
to said ring, any attempt to remove the protection 
after the injection, by pulling the needle-covering 
25 sleeve forwards, would cause the sleeve-clamping ring 
to slip frcam the syringe barrel and, together with such 
ring, the needle-covering sleeve and the needle-carrier 
to be also removed, so the needle would stay well 
covered and confined in its safety housing formed by 
30 the needle-covering sleeve. 



wo 99/37345 PCT/EP99/00222 



Such characteristics, and further more; of the 
invention, as well as the advantages deriving therefrom 
will be apparent from the following description of a 
preferred embodiment, illustrated without restriction 
5 in the accon^anying drawings, in which: 

Fig. 1 is an exploded, perspective view of an 
embodiment of the syringe according to the invention. 

Fig. 2 is a side view of the rear ejid of the 
syringe barrel. 

10 Fig. 3 is an axially sectional view of the rear 

end of the syringe barrel, as taken on line III-III of 
fig. 2. 

Fig. 4 is an axially sectional view of the sleeve- 
clamping ring provided at the fore end of the syringe 
15 barrel . 

Fig. 5 is a side cview of the syringe of fig. 1, 
with the needle-covering sleeve in its retracted rest 
position. 

Fig. 6 is an axially sectional view of the syringe 
20 as taken on line VI -VI of fig. 5, also in the retracted 
rest position of the needle -covering sleeve. 

Fig. 7 is a side view of the syringe, like that of 
fig. 5, but with the needle -covering sleeve in its 
advanced safety position, when the injection has been 
25 made and when the needle has been extracted from the 
patient body. 

Fig. 8 is an axially sectional view of the 
syringe, as taken on line VIII-VIII of fig. 7, also in 
the advanced safety position of the needle-covering 
30 sleeve . 
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The disposable safety syringe according to the 
invention comprises a cylindrical barrel 1, in which a 
plunger 2 is slidable in a fluid- tight manner. The 
plunger 2 is attached to a stem 3, which extends 
5 axially in the syringe barrel 1 and is driven out of 
it, through its open rear end. On the conical tapered 
fore end 101 of the syringe barrel 1, a needle-carrying 
member 4 is attached in a fluid- tight manner, the 
injection needle 5 being fixed thereto. The inner space 

10 of the syringe barrel 1 communicates with the tubular 
injection needle 5, through a hole formed in the 
needle-carrier 4. The needle 5 is initially protected 
by a cap 6, fitted on the needle-carrier 4, The needle- 
carrier 4 and the needle 5 are omitted in the sectional 

15 view of fig. 6. 

The syringe barrel 1 is provided, at its rear end, 
with a hollow widened head 7, open at its back, wherein 
a flange 8, for example having a circular shape, and 
provided on the stem 3 of the plunger 2 near the rear 

20 end of such stem 3 is housed. On two diametrically 
opposite locations, on the side wall of the head 7 of 
the syringe barrel, two retaining tongues 10 are formed 
by means of cuts 9, forwardly extending in the 
longitudinal direction beyond the fore edge of the head 

25 7. The retaining tongues 10 are provided, at their fore 
free ends, with a hook-like radially inward tooth 12 
which interacts with an associated hook-like radially 
outward counter- tooth 13, placed on the upper edge of a 
needle-covering sleeve 14, which is provided with two 

30 radial diametrically opposite flanges 114 and is 
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axially slidably fitted on the syringe barrel 1. 
Kormally, in the rest condition, the retaining tongues 
10 are in a radially retracted position, i.e* 
substantially parallel to the longitudinal axis of the 
5 syringe and in which their hook-like teeth 12 are 
engaged with their respective hobk-like counter-teeth 
13 of the needle-covering sleeve 14, as shown in fig. 
6. However, said retaining tongues 10 may be 
elastically opened apart and brought to a position in 

10 which their hook-like teeth 12 are disengaged from 
their associated hook-like counter-teeth 13 of the 
needle-covering sleeve 14, as shown in fig. 8. 

In order to obtain such radially opened apart 
position of the retaining tongues, each retaining 

15 tongue 10 is provided - on its radially inner side - 
with a projection 15, protruding inside the hollow head 
7 of the syringe barrel 1 and having a saw-tooth 
profile, with a surface which, when seen from back to 
front, is inclined inwards, i.e towards the central 

20 axis of the syringe, amd terminates by an undercut 
step. These inner projections 15 of the retaining 
tongues 10 interact with the flange 8 of the stem 3 of 
the plunger 2 as described below. 

For a certain portion 214 of its rear end part, 

25 the needle-covering sleeve 14 has an inside diameter 
which is greater than the outside diameter of the 
syringe barrel 1, and the hollow space therebetween 
houses a helical spring 16 resting by its upper end, as 
seen from the outside, against the annular bottom of 

30 the widened head 7 of the syringe barrel 1, and by its 
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fore end against a spring-bearing projection 17 which 
is provided inside the needle-covering sleeve 14 and 
may consist of the annular bottom of the reeo: widened 
part 214 of the needle-covering sleeve 14 or, as shown, 
5 of a bushing 170 inserted in said widening and having, 
on one end side, an annular rim which projects radially 
inwards, and arranged to form such spring-bearing 
projection 11. The remaining portion of the needle- 
covering sleeve 14 is provided with two outer 
10 diametrically opposite longitudinal ribs 314, extending 
from the annular bottom of the rear widened part 214 of 
the needle-covering sleeve 14, to a little before its 
fore end. The outer surface of said outer longitudinal 
ribs 314 is preferably substantially in line with the 
15 outer surface of the rear widened part 214 of the 
needle-covering sleeve 14. Each outer longitudinal rib 
314 of the needle-covering sleeve 14 forms a 
corresponding inside longitudinal groove 414. 

A sleeve-clamping ring 18 is fitted and mounted on 
20 the fore cylindrical end of the syringe barrel 1, and 
extends forwards around the conical tapered end 101 of 
the syringe barrel and around the needle-carrier 4 
fitted on said conical tapered end 101. This sleeve- 
clamping ring 18 preferably has, at its periphery, two 
25 retaining tongues 19, which are made of one piece with 
said ring 18 and extend in the axial direction, with 
their free ends being directed forwards. Said retaining 
tongues 19 are situated on two radially opposite 
locations and are radially opened apart i.e. inclined 
30 forwardly and radially outwards, while being 
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Glastically movable radially inwards. The free fore 
ends of said retaining tongues 19 are each engaged in 
one of the inner longitudinea grooves 414 of the 
needle-covering sleeve 14, formed in the corresponding 
5 outer longitudinal ribs 314. In each of these inner 
longitudinal grooves 414 of the needle-covering sleeve 
14, there is provided a retaining tooth 20, which is 
arranged to interact with the free fore end of the 
associated retaining tongue 19 of the sleeve-clair^ing 
10 ring 18 as described below. Each of these retaining 
teeth 20 has a rear flank, which is substantially plane 
and transverse to the syringe axis, and a fore flank 
which is inclined forwardly radially outwards - 

The rear end of the sleeve -clamping ring 18 
15 radially projects from the peripheral surface of the 
c syringe barrel 1 and forms an annular abutment 21, 
arranged to interact with the inner spring -bearing 
projection 17 of the needle-covering sleeve 14 as 
described below. 
20 The sleeve-clamping ring 18 may be stably and 

unremovably fastened to the syringe barrel 1, for 
example by gluing or welding, or may be force-fitted on 
the fore end of the syringe barrel 1 and thus removably 
held thereon by friction. The sleeve-clamping ring 18 
25 may be also completely separated and disengaged from 
the needle-carrier 4. However, in the illustrated 
embodiment, the sleeve -clamping ring 18 is mechanically 
bound to the needle-carrier 4 and hence to the needle- 
carrier 5, at least in the axial direction. 
30 Particularly, the sleeve-clamping ring 18 has an inner 
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thread 22, wherein the needle-carrier 4 is screwed with 
the help of outer radial wings 104 of its rear rim. 

The above disposable safety syringe operates as 
follows . 

5 In the initial condition, i.e. the user-supplied 

condition, the different parts of the syringe are in 
the positions shown in figs. 2 and 3. More precisely, 
the needle-covering sleeve 14 is in a retracted rest 
position, in which it leaves the needle 5 exposed, and 

10 is held and hooked by the retaining tongues 10, which 
are free and thus in their radially inwardly inclined 
position. The retaining tongues 19 of the sleeve- 
clamping ring 18 are op>ened apart and engaged in the 
fore end part of their respective inner grooves 414 of 

15 the needle-covering sleeve 14. The helical spring 16 is 
compressed and entirely housed in the rear widened part 
214 of the needle-covering sleeve 14, between the 
latter and the syringe barrel 1. The retaining tongues 
10 are, preferably as long as to hook and retain the 

20 needle-covering sleeve 14 in a retracted p>osition, in 
which its rear rim is close to the head 7 of the 
syringe barrel 1, whereby the spring is actually 
invisible, and the side wings 114 of the needle- 
covering sleeve 14 are disposed immediately before the 

25 head 7 of the syringe barrel 1. The plunger 2 and its 
stem 3 lie in an advanced position, in which the 
plunger 2 is close to the fore end of the syringe 
barrel 1, but is still able to run a small forward 
stroke. The rear flange 8 of the stem 3 of the plunger 

30 2 is partially inserted in the rear hollow head 7 of 
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the syringe barrel 1, but is stopped in a position^ in 
which it does not come into contact with the inner 
slanted projections 15 of the retaining tongues 10, or 
only touches said projections 15, without exerting any 
5 perceptible pressure thereon. 

In the illustrated embodiment, the flange 8 is 
stopped by means of a safety cylindrical sector 23, 
which extends outside the hollow cylindrical head 7 of 
the syringe barrel 1, covering an angle substantially 

10 equal to or less than 180**, and has two inner clamping 
tongues 24 which extend transverse and perpendicular to 
the syringe axis, while being parallel to and at a 
distance from each other. These clamping tongues 24 are 
inserted inside the head 7 of the syringe barrel 1 

15 through two corresponding slots 25, formed in the 
lateral cylindrical shell of said head 7 and are 
disposed one behind the other before the rear flange 8 
of the stem 3 of the plunger 2, thereby locking said 
flange 8 in the above mentioned position, in which it 

20 does not interfere with the inner projections 15 of the 
retaining tongues 10. In the above mentioned locking 
position, the safety cylindrical sector 23 is removably 
bound to the head 7 of the syringe barrel 1, for 
example by means of two hook-like side levers 28, made 

25 of one piece with the cylindrical sector 23, so that 
they can oscillate elastically about an intermediate 
point of their length. Initially, said side levers 26 
are hooked by a toothed end thereof to corresponding 
outer projections of the head 7 of the syringe barrel 

30 1 . By exerting pressure radially on the other end of 
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said side levers 26, the latter are angularly displaced 
and released from the associated outer projections of 
the head 7 of the syringe barrel 1, whereby the safety 
cylindrical sector 23 is disengaged from said head 7. 
5 Then, this safety sector 23 may be removed, radially, 
by pulling its inner clamping tongues 24 out of their 
respective side slots 25 of the- head 7 of the syringe 
barrel 1, and thereby releasing the flange 8 of the 
stem 3 of the plunger 2, and thus the stem 3 itself. 

10 Instructions for use may be provided outside the safety 
sector of a cylinder 23. 

Once the safety cylindrical sector 23 is torn off 
and the protective cap 6 of the needle 5 is removed, 
the latter may be introduced, for example, in an 

15 an^oule containing the to-be-injected liquid, and this 
liquid may be aspirated in the syringe, by pulling the 
plunger 2 back to a syringe-filling position, by means 
of an end head 27, provided at the rear end of the stem 
3, outside the hollow head 7 of the syringe barrel 1. 

20 The syringe being so filled, the injection is made 

in the usual way, since the needle -covering sleeve 14 
is still hooked and held by the retaining tongues 10 in 
its retracted rest position, as shown in fig. 6, in 
which it leaves the needle 5 exposed. The side wings 

25 114 provided at the rear end of the needle-covering 
sleeve 14 are used to hold the syringe barrel 1 during 
the injection, for example by grasping them in the 
usual way, by the index and middle fingers of a hand, 
while axial pressure is exerted on the rear end head 27 

30 of the stem 3 of the plunger 2, for example by the 
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thumb of the same hand. 

In the final part of the injection stroke of the 
plunger 2, the flange 8 of the st^ 3 penetrates in the 
hollow head 7 of the syringe barrel 1 more deeply than 
5 before, for example up to the bottom of said head, or 
anyway to such an extent as to engage and push the 
inner projections 15 of the retaining tongues 10 
radially outwards, and as to radially open, i.e. as to 
outwardly angularly deflect said retaining tongues 10, 

10 as shown in fig« 8. While being opened apart, the 
retaining tongues 10 disengage and release the needle- 
covering sleeve 14, which is pushed by the spring 16 
and advanced on the syringe barrel 1 until it adheres 
by its fore end against the part of the patient body, 

15 in which the needle 5 is inserted. Then, while the 
needle 5 is: extracted from the patient body, the 
needle-covering sleeve is further advanced with respect 
to the syringe barrel 1 by the spring 16, until it 
reaches a final advanced safety position, in which 

20 besides entirely covering the needle 5, it also extends 
beyond the pointed end thereof, to such an extent as to 
prevent the iieedle to be accessed by a finger, as shown, 
in figs. 7 and 8. 



25 covering sleeve 14 is axially clamped in both 
directions by the sleeve -clamping ring 18. More 
precisely, in the last part of the forward stroke run 
by the needle-covering sleeve 14, the inner retaining 
teeth 20 of said sleeve elastically and radially push, 

30 by their inclined fore flank, acting as a deflecting 



In the advanced safety position, the needle- 
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surface ; the associated retaining tongues 19 of the 
sleeve-claxrping ring 18, whereupon the retaining teeth 
20 pass beyond their respective retaining tongues 19, 
which elastically snap outwards, going back to their 
5 rest position, in which their free fore ends are 
engaged with the rear transverse flanks of the 
associated retaining teeth 20 of the needle-covering 
sleeve 14. At the same time, the spring-bearing 
projection 17 inside the needle-covering sleeve 14 

10 reaches or nearly reaches the rear end 21 of the 
sleeve-clamping ring 18, acting as a stop abutment, as 
shown in fig. 8. By this arrangement, the chuck- 
clamping ring 18 fits between the inner retaining teeth 
20 of the needle -covering sleeve 14 and the spring- 

15 bearing projection 17 inside it, thereby axially 
locking the needle-covering sleeve 14 to the syringe 
barrel 1 in both directions in its advanced safety 
position. When the chuck-clamping ring 18 is stably 
unremovably. fastened to the syringe barrel 1, the 

20 needle- covering sleeve • 14 is also stably and 
unremovably fastened to the syringe barrel 1 and the 
syringe has to be intentionally broken to access the 
needle 5. When the chuck -clamping ring 18 is removably 
fitted on the syringe barrel 1 and is held thereon by 

25 friction, any attempt to forcibly pull forwards the 
needle -covering sleeve 14 causes the chuck -clamping 
ring 18 to be axially detached, so that it is removed 
together with the needle-covering sleeve 14 and with 
the needle 5, the needle-carrier 4 being screwed in the 

30 chuck -clamping ring 18. So the needle 5 is inaccessibly 
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confined inside the needle-covering sleeve 14 slipped 
out of the syringe barrel 1. 

Once the injection has been made, the stem 3 of 
the pltinger 2 is automatically locked in both axial 
5 directions to the syringe barrel 1 in the advanced 
position of the plunger 2, i.e. in its syringe-emptying 
position, thereby preventing any further movement of 
the plunger 2 and any reuse of the syringe. To this 
end, when the retaining tongues 10 of the rear head 7 

10 of the syringe barrel 1 have been opened apart, and 
when the needle-covering sleeve 14 has been released 
thereby by interacting with the inclined deflecting 
surfaces of the inner projections of the retaining 
tongues 10, the rear flange 8 of the stem 3 of the 

15 plunger 2 passes beyond said projections 15, enabling 
the retaining tongues 10 to elastically snap radially 
inwards and to go back to their initial rest position, 
in which the flange 8 of the stem 3 of the plunger 2 
now fits and is clamped between the annular bott<»n of 

20 the rear head 7 of the syringe barrel 1 and the 
undercut step of the projections 15 of the retaining 
tongues 10, as shown in fig. 8. Consecpiently , the stem 
3 and the plunger 2 are also locked. 

According to a variant embodiment (not shown) , in 

25 order to automatically prevent the stem 3 of the 
plunger 2 from moving axially backwards from the 
syringe-emptying position, instead of using the 
projections 15 of the retaining tongues 10, there are 
provided one or more appropriate reverse-lock clamping 

30 teeth on the inner wall of the rear hollow head 7 of 
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the syringe barrel 1, the elastic deformation of said 
reverse-locJc clamping teeth and/or of said flange 8 
being exploited to enable said flange 8 to pass beyond 
said teeth. 

5 All the parts of the syringe according to the 

invention, except the needle 5, are generally made of 
plastic. 

Naturally, the invention is not limited to the 
embodiments described and illustrated herein, but may. 
10 be greatly varied, especially as regards construction 
and within the range of equivalents, without departure 
from the guiding principle disclosed above and claimed 
below. 



15 
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CLAIMS 

1. A disposable safety syringe, comprising: 

a) a syringe barrel (1) ; 

b) an injection needle (5) , being integral with a 
5 needle-carrier (4) , which is fitted on the tapered fore 

end (101) of the syringe barrel (1) ; 

c) a plunger (2) which is slidable in the syringe 
barrel (1) having an injection, stroke which extends 
from a retracted syringe-filling position to an 

10 advanced syringe-en^tying position, and is fitted at 
its back with a manucdly drivable stem (3) , driven out 
of the syringe barrel (1) through the open rear end 
thereof; 

d) a needle-covering sleeve (14) , which is axially 
15 fitted on the syringe barrel (1) , so as to slide from a 

retracted rest position, in which it leaves the needle 
(5) exposed, into an advanced safety position, in which 
it entirely covers the needle (5) ; 

e) hook-like interacting means (12 , 13) , which are 
20 provided at the rear side of the syringe barrel (1) and 

at the rear side of the needle-covering sleeve (14) , 
and are initially engaged with each other so as to 
retain the needle-covering sleeve (14) in its retracted 
rest position, whereas they are automatically 
25 disengaged from each other by the stem (3) of the 
plunger (2) , in the last portion of the injection 
stroke of the plunger (2) , thereby releasing the 
needle-covering sleeve (14) ; 

f) a spring (16) , interposed between a spring- 
30 bearing projection on the rear end of the syringe 
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barrel (1) and a spring-bearing projection (17) , inside 
the needle-covering sleeve (14) , which stresses the 
needle-covering sleeve (14) , once it is released frc^ 
the hook -like means (12, 13)/ towards its advanced 
5 safety position, first by making it elastically adhere 
to the patient body, and then by progressively 
advancing it, on extracting the needle (5) from the 
patient body, at the end of the injection, until it 
entirely covers the extracted needle (5) ; 

10 g) clamping means (19, 21) which automatically 

lock the needle-covering sleeve (14) in its advanced 
safety position, preventing it from axially moving in 
either direction, 

characterized in that 

15 h) the means (19, 21 ) for locking the needle- 

'~ covering sleeve (14) in its advanced safety position 
are held and/or formed at least partially by a mounted 
sleeve-clamping ring (18) , which is provided and 
. preferably mounted and fitted on the fore end of the 

20 syringe barrel (1) . 

2. A syringe as claimed in claim 1, characterized 
in that the means for clamping the needle-covering 
sleeve (14) comprise: 

i) one or more retaining tongues (19) , formed of 

25 one piece with the sleeve-clamping ring (18) and 
extending forwards in the axial direction by their free 
fore ends, which retaining tongues may be elastically 
moved radially inwards, that is towards the 
longitudinal axis of the syringe; 

30 k) one or more retaining teeth (20) provided on 
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the inner part of the needle-covering sleeve (14) / each 
associated to a tongue (19) for retaining the sleeve- 
clamping ring (IB) , each of these retaining teeth (20) 
being provided with a rear flank which is siibstantially 
5 transverse to the longitudinal axis of the syringe and 
interacts as a bearing surface with the free end of the 
retaining tongue (19) as soci ated thereto , and wi th a 
fore flank, which is inclined forwardly radially 
outwards and interacts as a deflecting surface with the 
10 f ree end of the r e tai ni ng tongue (19) ass oci ated 
thereto ; 

1) a radial stop projection (21) , which is 
provided at the rear end of the sleeve-clamping ring 
(18) and interacts as an abutment with an inner stop 

15 projection (17) of the needle-covering sleeve (14) ; 

m) all this in such a way that, in the last 
portion of the forward stroke of the needle-covering 
sleeve (14), the retaining tooth/teeth (20) thereof 
elastically and radially push, by ^ their inclined fore 

20 flanks, the associated retaining tongue/s (19) inwards, 
passing beyond them, and enabling them to elastically 
snap radially outwards, so as to engage their free fore 
ends with the transverse rear flanks of the associated 
retaining tooth/teeth (20) , while the inner stop 

25 projection (17) of the needle-covering sleeve (14) 
contacts the rear abutment projection (21) of the 
sleeve -clamping ring (18) . 

3. A syringe as claimed in claim 1 or 2, 
characterized in that the sleeve clamping ring (18) is 

30 staJbly and unremovably fastened to the syringe barrel 
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(1), for example by gluing or welding. 

4. A syringe as claimed in claim 1 or 2, 
characterized in that the sleeve-clamping ring (18) is 
removably fastened to the syringe barrel (1) , 

5 particularly in such a way as to enable it to be 
slipped off it, and for example force-fitted and held 
by friction on the syringe barrel (1) . 

5. A syringe as claimed in one or more of the 
preceding claims, characterized in that the needle- 

10 carrier (4) is independent of and unbound from the 
sleeve-clanging ring (18) , 

6. A syringe as claimed in one or more of claims 1 
to 4 , characterized in that the sleeve-clamping ring 
(18) is stably and unremovably bound to the needle- 

15 carrier (4) . 

7 • A syringe as claimed ^in one or more of claims 1 
to 6, characterized in that the sleeve-clamping ring 
(18) extends forwards around the needle-carrier (4) . 

8, A syringe as claimed in claims 6 and 1, 
20 characterized in that the needle-carrier (4) is screwed 

in an inner thread (22) of the sleeve-clanping ring 
(18) . 

9. A syringe as claimed in claim 2 or one or more 
of claims 3 to 8, characterized in that the retaining 

25 tongues (19) of the sleeve-clamping ring (18) are 
slidably engaged by their free fore ends in 
corresponding outer longitudinal grooves (414) of the 
needle- covering sleeve (14) , in which grooves (414) 
their respective retaining teeth (20) are provided. 

30 10. A syringe as claimed in claim 9, characterized 
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in that le inner longitudinal grooves (414) of the 
needle-covering sleeve (14) are formed in corresponding 
outer longitudinal ribs (314) of the needle-covering 
sleeve (14) . 

5 11. A syringe as claimed in one or more of the 

preceding claims, characterized in that the needle- 
covering sleeve (14) is provided, at its rear edge, 
with one or more outwardly projecting hook -like teeth 
(13) , interacting with one or more complementary 

10 inwardly projecting hook-like teeth (12) , provided on 
retaining tongues (10) which extend forward in the 
longitudinal direction of the syringe, from a head (7) , 
located at the rear end of the syringe barrel (1) , and 
may be automatically moved from a radially retracted 

15 hooking position, in which their teeth (12) are hooked 
to the associated teeth ' (13) of the needle-covering 
sleeve (14) , and retain it in its retracted rest 
position, to a radially open release position, in which 
their teeth (12) are disengaged from those (13) of the 

20 needle-covering sleeve (14) and release said sleeve. 

12. A syringe as claimed in claim 11, 
characterized in that the rear end of the stem (3) of 
the plunger (2) is provided with means which interact 
with the retaining tongues (10) and automatically cause 

25 said tongues to move from their radially retracted 
hooking position to their radially open release 
position, at the end of the injection stroke of the 
plunger (2) . 

13. A syringe as claimed in claim 11 or 12, 
30 characterized in that the head (7) at the rear end of 
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the syringe barrel (1) is hollow and open at its back, 
an that the retaining tongues (10) are formed by meeuis 
of cuts (9) in the wall of such head (7) , and have 
inside projections (15) protruding in the space of the 
5 hollow head (7) and interacting with a flange (8) which 
is located near the rear end of the stem (3) of the 
plunger (2) , and may be housed in the hollow head (7) 
of the syringe barrel (1) , taking therein an initial 
idle position, in which it does not act upon the inner 

10 projections (15) of the retaining tongues (10) , the 
latter being in their radially retracted hooking 
position; and a more advanced operating position, in 
which it radially pushes the inner projections (15) of 
the retaining tongues (10) outwards and moves these 

15 tongues (10) to their radially open release position. 

14:. A syringe as claimed in claim 13, 
characterized by removable safety means (23) , which 
lock the rear flange (8) of the stem (3) of the plunger 
(2) in its initial idle position 'and may be manually 

20 removed so as to enable the axial forward movement of 
siaid flange (8) and hence of the stem (3) with the 
plunger (2) . 

15. A syringe as claimed in claim 14, 
characterized in that the removable safety means 

25 consist of a cylindrical sector (23) which may be 
laterally fitted outside the rear head (7) of the 
syringe barrel (1) and removably bound thereto, and 
which cylindrical sector (23) has two inside clamping 
tongues (24), transverse to the syringe axis, and 

30 parallel to and at a certain distance from each other, 
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which clamping tongues (24) penetrate the hollow head 
(7) of the syringe barrel (1) through corresponding 
lateral transverse slots (25) of said head (7) and are 
disposed one behind the other before the flange (8) of 
5 the stem (3) of the plunger (2), thereby locking it. 

16. A syringe as claimed in claim 15, 
characterized in that the removable safety cylindrical - 
sector (23) has hook-like means (26) which are snap- 
engaged with the head (7) of the syringe barrel (1) and 

10 are removably releasable therefrom. 

17. A syringe as claimed in one or more of the 
preceding claims, characterized in that it has means 
for autOTiatically preventing any axial backward motion 
the stem (3) of the plunger (2) at the end of the 

15 injection, from its corresponding advanced syringe- 
emptying position. 

18. A syringe as claimed in claim 17 and in One or 
more of claims 11 to S, characterized in that the means 
for automatically preventing any axial backward motion 

20 of the stem (3) of the plunger (2) from its advanced 
syringe-en^tyihg position consist of one or more 
reverse-lock stop projections (15) which are provided 
inside the rear hollow head (7) of the syringe barrel 
(1) on the side wall thereof and are elastically 

25 compliant radially outwards, interacting with the rear 
flange (8) of the stem (3) of the plunger (2) in such a 
way, as to enable said flange (8) to pass beyond them, 
at the end of the forward stroke of the plunger (2) in 
its advanced syringe-emptying position. 

30 19. A syringe as claimed in claim 18, 
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characterized in that the reverse-lock stop 
projections, interacting with the flcoige (8) of the 
stem (3) of the plunger (2) consist of inner 
projections (15) of the retaining tongues as claimed in 
5 claim 13. 

20. A syringe as claimed in one or more, of the 
preceding claims, characterized in that the needle- 
covering sleeve (14) is provided, at its rear end, in 
an angularly staggered . position with respect to its 

10 hook-like teeth (13) , with side wings (114) which may 
be used to grasp by two fingers the syringe barrel (1) , 
during the injection. 

21. A syringe as claimed in one or more of the 
preceding claims, characterized in that the stem (3) of 

15 the plunger (2) has a push-head (27) at its rear end. 
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